Ginsenoside Rb1, a novel activator of the TMEM16A chloride channel, augments the contraction of guinea pig ileum.
Calcium-activated chloride channels (CaCCs) play important roles in many physiological processes, and the molecular basis of CaCCs has been identified as TMEM16A in many cell types. It is well established that TMEM16A is a drug target in many diseases, including cystic fibrosis, hypertension, asthma, and various tumors. Therefore, identifying potent and specific modulators of the TMEM16A channel is crucial. In this study, we identified the first natural activator of TMEM16A from traditional Chinese medicine and explored its mechanism. Our data showed that Ginsenoside Rb1 (GRb1) can activate TMEM16A directly from the intracellular side in a dose-dependent manner at an EC50 of 38.4 ± 2.14 μM. GRb1 specifically activated TMEM16A/B, but not the other previously proposed CaCC mediators such as CFTR and bestrophin. Moreover, GRb1 promoted proliferation of CHO cells stably expressing TMEM16A, in a concentration-dependent manner. Finally, we showed that GRb1 increased the amplitude and frequency of contractions in an isolated guinea pig ileum assay in vivo. In summary, GRb1 can be considered a lead compound for the development of novel drugs for the treatment of diseases caused by TMEM16A dysfunction.